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IN - KURAMOTO KEIICHI; HIRANO HITOSHI; DOMOTO YOICHI; TARUI HISAKI 
I - C23C16/26 ; C01B31/02 
SI - C23C14/06 

TI - CARBON FILM AND ITS FORMATION 

AS - PROBLEM TO BE SOLVED: To improve film characteristics such as internal 
stress, hardness, wear resistance by executing plasma CVD by using 
gaseous hydrocarbon and rare gas of He, Ne, Zr, Kr, Xe or the like 
and, into the carbon film formed on a substrate, by incorporating rare 
gas atoms at a specified concn. 
- SOLUTION: Into an amorphous carbon film partially contg. a crystal 

region according to need/ at least one kind of atoms of He, Ne, Zr, Kr 
and Xe are incorporated at a concn. of 5 to 300 ppm. This film 
contains <=30% H, and, if required. Si, N, Ta, Ge, Cr, F, B, Ti, W, 
Mo, Ru, O or the like is contained as well. This carbon film can be 
formed on a substrate applied with negative voltage of <=100 deg-C by 
a plasma CVD method using rare gas and gaseous hydrocarbon. Moreover, 
on the part between the substrate and the carbon film,, an intermediate 
layer composed of Si, Ti, Zr, Ge, Ru, Mo, W the mixture, oxide, 
nitride and carbide thereof or the like is formed by a sputtering 
method to enable the improvement of the adhesion of the carbon film. 
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